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(57) Abstract: 

PURPOSE: An integrated circuit capable of 
performing a data read operation and a data write 
operation at the same time and its method are 
provided to increase an operating frequency of a 
clock signal. 

CONSTITUTION: According to the integrated circuit 
(200) where an input port and an output port are 
separated and a write address(WADD) and a read 
address(RADD) are inputted during one period of a 
clock signal, memory blocks(MB1 ,MB2,MB3,MB4) 

comprise a plurality of sub memory blocks respectively. Cache memory blocks(CMB1 ,CMB2,CMB3,CMB4) 
correspond to the memory blocks. And a tag memory control part(210) reads data stored in the memory 
blocks or the cache memory blocks or writes data to the memory blocks or the cache memory blocks in 
response to the write address or the read address. 
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(54) goiEi ^m ?is §aim ^tur ^ SKrgsi ag s gg. 

cnoia ^m ?i2j sakhi ^tsir ^ 2i~ sis a ^goi thaisq. b sjsoi c« 
23 sie^, gjs^ &e\s\o\ sin, oiEai^si- cn^ai^i- 

gJ^EI^ 23 tl^Qil °!CHAH ^4=7H2j AIM MHEI «5M ^ ^H|^ Oil 2 2] il^fi, 4^1 ffllSEI 
«MOil CHg£l= ?H£I Q11SEI H^M 3 EO DilSEI fllOi« ^dl£!Ch EO MS El MO\^= &7\ 

?m o\stt\± i~ 491 che^ou sEWta 491 qhsei git s 491 ?h^i dueei m^mcki 
ass cioiEie ^mtmu 491 ousei si 491 ?h^i dusbi m^m^ 491 uioiei# 7ist»a. 

«|, EH 3 QliSEl *1ICH^= 291 2IS OIE^ ST 491 ^m CHEEfl^f 3?, 491 CilO|Ei2j 

« S^jII- ?|2J §^Oi 491 MSEI M^HF 491 ?H£I 01)351 gs(HI 2W Lh^OiTa EAICH1 ^t»EIE^ 

aoieo. 

s ran cos 23 sisej =a sap* 7is §AitHi ^eae ass oil s ei mmm =w\ 

tM 22:21 *H ?7I LHOflAI ^ 3! S*H)I 01ISEI H2t ?H£I D1I2EI MH0U1 U^OI 
£1 gAIM 4=tS£l£^ tJ-£3*l gs* SHK» 57IAIII 4 3301 SID. 

S fli€S| 4^11^ SSOilAI eigEI^ £3i MQ OI^HsPI ^ 2^ ^ S0 | 

a is gas 5i§ 7'ras-maEi 3*21 .§5^ aoiasaJia 

E 2^ XII i ^AIWICHI CO-g 23 LIEKH^ MEOID, 

£ 3£ XII 2 ^AlOflWI COB SSJ L£HH= g*SOia. 

E 4^ DE ^AlOflOII COS OI0IE121 ^ =^2J- gAlffil ^*So^ LfERH^ 

£ 5- E 421 440E^I# ^Ssfe Sh^OIQ. 

E 6^ E 421 445&71IM ^SS^ ^0|Qh. 

E 7^ E 421 455B5« SgSfe MsL^ ^MOIQ. 

E8^B ^ h S2J 25} 5|^2J ggoF^ EFOISEOIQ. 
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£ 5|£<HI gfci- 2t££/M, Rflj gigs? 5§7f gsj £|S0il St CM CHOI El ^9 =2* 

2} 7IEJ g^OI =A|(HI 4^*51* 4= SJ= 2^ tIS 3! ggOII BtJ 210 1 Q. 

gu^ei §71^! ^(synchronous RAM)^ SRJEJ 4^71 DrD 5fi CHIOlEi S^ 7ISJ QiiOIEH g CHln SI- 
LEhg 3£ST 4 SO. 

OIS CflOIEI^ IS (double data rate RAM)E #£ WOT *I3- (HIXIDtO UIOIEiM S£*J£5AN C1I 

OlEi 2HH §71- AIBQ. 3E1U BI&BISi (HISEI §x|£ QI0IE121 aq2|- QI0IEJ2I 930) t\U 

°J S9 IftOI 0IW1SQ. 29^ 5§(conmon l/0)# OI'SS^ 0101 EH 2J ge*2|. 9^01 

§g5|£g THICKS 4= -2171 UJISHI LilOIEH °l ^tth^Sf 9^ 4^471- *UttU ^WH SICK 

3EiU DH2EI §*|2| CH^( bandwidth) 01 gflAIEISAI, gEIS S9^ £M(separate 1/0)5 ArgSr^ 
HS50I flliEIH 2iQ. «| ( QI0IE1SI S^lr 9^01 flOIB. 4= SiE^ Mr H SOI 

£E|S 20ICK £E|S 32]- 9^ SI 7H2 DilSBI S*l£ "5^4 2| ^ 4^71 LH (HI ^9 S^(read 
command)^ ^9 Oi ESI ^( read, address), 7IS Sg(»rite command)^ 7I2 01E2fl±(write address) Si 
7IS EIIOIEiCwrite data)M S^ 4^" 4> SA£S£ 55f ~Ete# S7rAIU 4= 2iQ. 

□El LK £E|£] S9^ S^M 7rA!5 Oil 2 El SKIES SH-r°l 4^71 LUtHIAI ^9 Spread 

command)!^ =9 CHEEil±(read address),. 7|£] Sprite command) jU 7IEJ CHEEfl±(write address) 31 
712 C1IOIEi(write daU)9 4=£!Shzr 3% ^9 gsffir 7IS S^l SH-r°J 4^71 LHCHI 4**!£|7I £l 
*BA|£ ^ 2^ DilHEl ® SBOI ^£1010* fcJQ. 

^, QIOlEi^ =9 IF 7IS5 £I2!" S1E Er°i^ iJgSPr ^3 *h *7| LH CHI £ 21 4^tS£ICM0^ orES 

*ift4>7r £IE Br°j°l AI2.KHI 2J^UA| Mpm ^ ^Pr StQ. 

£ 1^ -aa °J9^ 5§| Qiiaa g^|EJ £S5h= EfO|°JEOIIIK 

OlEai^^ giE E^AIOIBJ &n\J 010IE1 S 9^ Q0OIEH2I £flOISA|( latency)^ OflSEI S"X|2J 
SIS ^308 COEr HEraSS £ JWlAi^ 017IA1^ HBtEIAI ^D. 

£ \m S5trS> 1^ Al2:(CLK)EI ^ ^^l LHOflAt 7IS .0iEai^(WAED)2f ^9 01Eai^(RADD)7h 3.^ 
S^£IH SIQ. £!£'<CLK)2J g& m\0\\M S^EI^ CHE5fl^(A0, A2, A4, A6 )^ ^9 DiE£]|^ 
(RADO)OIH. <y2:(aK)2] SIS- OflXIMAi SJ^Eie OiESI^CAl, A3; A5, A7)7r 7IQ CHEai^(WA0 
D)0ID. 

RES2I- WES^ ^ ^9 0iEai^(RACD)2h 7IS O1EM^(BAD0)9 ^9 ^2 S 7IS ^ E -^ 

^HOICr. 

^9 CHE21I^(RADD) AOOil 2JSK« ^E E|£!(AIIL0Ph g-gtKn, ?JE Ef^j (AWLD)Oi! ^S^^Oj QflOlEi 
(QO)Ph 9^SD. Et! 71 a CHEai^(WADO) A1CHI B&tM ^E El£) (AHL1 )OI &^ShEI9 C1I0IE1 
(Di)OI S^^ICr. 

[D-Ei-Ai , mm B^m ?je Ei-ei(AWL0)2h ?ia %b &ei(AWLi>ej iusda 

d2(CLK)Ej eopi OiEl^ ^X-O^r 



WISE1 490(1 ^x^^^ SB! oflO^-SrE- " 



e ^soi oi^iixiefe 7i#.^ ^ai^, & ^^i lhohai nisei ^bu ch^ ^9 s 7i 

Q §^0| gAIOil 4>S£IE^ t^SJH =^ ^Er^M S^rAli 4= MSdl 
SOI 2iQ. 

S i^SOl OI^HX^K^ Q# 719^1 Mfl^, #q £3:3 ^ ^71 LHCHI Ai DiiaEl ^1 Oil CHti" ^9 

^ 7|gj §^0| gAIOil 4^tSEIES ^o S #j d2:°J €^ ^Ef^e S7hAll 4^ XD^h 

^7| 719^ im\m ^SoPl Sjth B 1-33 ^ 1 ^AjOflOil CD€ 51^, S9^! 5M7I- ^EI£|Oi 
Sii, S^l ^221 SJ- 4^71^ 7|£j CHEai^^l- mm CHE^^71- S^tl^ 2^ tlSOO SiOIAI ^47H2J 
At^ NISEI 9^11 ^Hl^r^ WIS El ill, ^71 (HISEI 9^1011 CHgEIrr 7ht 4=1 (HIS El 
S EHITMSErXfiOl^l ^bltO. 

EHH DilSEI S||Of¥^ #71 7|S CHEEil^ E^ #71 ^9 CHEEil^Dil SStl-Oj #7 1 (HISEI 5! 
#71 ?H4i DilSEI mmmW CHOIEie ^90F71L|- #71 MSEI S #7! ?H4| WISE! 9^ 

S #71 CflOIEim 7|gJ*Cr. 

^oL EH 3 QflSEI X-IICH^ #7| 7|£J CHEai^ ?J #71 ^9 CHE5il^7|- 3?, #7| Ci|0|E15J 

mm 7|^J #71 (HISEI mm2l #71 ?H4I (HISEI 9^CKI Lh^CHAI ^AICHI 4=t«£!E^ 

XIOiShE ^9S^-E.C>. 

#71 7| £J OlEejl^ S #71 ^9 :CHEEH^7r QE #7| 2|^°J 71gj S =9 CHEEII^Oll CHgtl^ 

AIS 2;H^1 A1H (HISEI 9m€0l SO. 

#71 2^ 51^^ AIS. gEIEIOI 71 a OtEEil^ pan illlW^S OlEai^ EBi9 ^Uloh 

#71 AIM. (HISEI 9^e^ #71 7IS ;OtE«± EI39 IH^SU- #71 ^9 OiEdl^ CI59 EB^tHI 
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2* ggao. 

msei §^ lh^^i Ais aim miaa ^ae 5 sm oiaa^e ihisei # 
71 onaa ^m^i *Hjei Maa 3 on che^d. #71 ?h^i miasi m^si awi*= #71 m^j ai 

M ffllSEI i^2j Af0|-*2> HQ. 

#71 EH 3 1W2£I -39101*= #71 3m MHOfl #71 AIM Oflaa WE&p^f UEf 

2 see aisfcja-. 

#71 eo nasi. wows #7i aih miaa s mut #7i 7iej oiaa^sj #g ch 

EH1^2f #71 CHEa^ #£| oiEai^7h A1S 1?, #71 712 Oiaa^O- #71 GH 

Ea± S Oi^ fttua #71 ?H^I DliaEl Qiaa^fil- gfiSftl Stag #71 ^5 OiEdl^Olt CHfgjfe 2" 
71 EHISBI M^HIAI **S*KO #71 ?H£I 0H3EI M01IAI 7|£J 438 S KB. #71 

gSt a #71 7lfirS^S SAIM ^«SQ. 

#7| EH 3 OflaEl fllCH^ #71 AIM DflaEI iif g §Ui #71 712] OiHEfl^SJ #S| CH 

aa^si- #7i ^soiaa^ ^ ojEa±7i- ai^ 3^, #7i 7is chem± a #7i ^m ch 
aaZ s t)Lm &>\ m\ wag oiaa^ aaas, #7i ?H4i miaa oiaa^ sasroiaa:* 
(hi cHg£i^ ssjoi #71 ?h$i irnaei moiiAi ^tSEii] sxisixi s*s che^ou rasas e^oi # 

71 missi gmOflAl 4t8£!Q. 

#71 7iS Ot'aa± 5! #71 CHE 5ii ^71- #7I.?H£I NISEI CHEEKS* StJEIS, #71 3H*I Oil 

aa mmmM ^b gsroi ^stiii #7i ouaa mm\M 7is ssjoi ^tsaiw #7i ^ a ^ 

71 7IEJ gAIOII 4tSSQ : 

#7i eh 3 (Hiaa flioi^^ #7i aim (Hiaa 9» g an #7i ?m Qiaai^sj ch 
aeii^ah #7i cHEai^ oiEai^7}- ais.qs s?, #71 7ia oiaai^ si #71 ^.g che 
s siu7f #7i ?h-i Maa chebii±s>i- ^xitis, #7t ?h^i mis ei cHEai^si- mx\& OlEai^OI! 

LH§£|^ gSTOI #71 ?H^I (Hiaa M^OflAI ^XlEIAI ^ CHEai^Oil CH^&I^ e^oi #71 

Dflea S^OflAI -<SIBQ. 

#71 71EJ OlEEili S #71 CHESfl^7h E^ #71 ?H^1 ME El CHE&il^2|- ^x|EI3, #71 ?H^I (HI 

aa g^oiiAi e^-oi ^tsEin #71 dasei mmmM 7iej §^oi <**sq. 

#71 71 S CHEai^ 3 #71 OiEai^71- 3^ #71 3U$\ DitSa 01Ea^2h ^xlEI^I #71 
£1eh£! Q^ea g #71 7IS CHEEil— ^ #71 CHEetl^WI LH^tl^ A1S AIM DilEEl M 
spflAI 7IS 3! g^OI ^EIDl, #71 ^ §51 S #71 7IQ gAIOH 
#71 QilOIEI^ DflQIEi s(SDR: Single Data Rate) 015 QflOtEH M(ODR: Double Data Rate)S 

#7i 7ia^ imm $m b « 2 ^aiouou 2^ st^ s^7f meieioi si^ 

tISCHI SiCHAI ^?H2| AiM CHiaEI ^ ^Hlo^ (HIE a a^M. ?H^I tHIEEl M^l, 

□ss^e a eh 3 miaa noi^w =m\^o. 

?h^i [Hiaa #71 onaa ^^chi chseich, ^s^i ?h^i xuch >js(hi g&&foi 

□oiei7^ heitiu a^ moiEi^ ?iasD. P5s^€^ #71 2|2,«j (Hiaa mm\ ch^eich, 71a 
waai a^ cnaa^, ciaa ^aioi ai^dii sstioi #71 aim tniaa mmmm 

EH 3 [HI E a X1ICH^= 7IEJ £!2 E^ ^0 #71 7IS CHEEll^ E^ #71 ^B CHEill 

as 4dSHl" ' W ^ ^71 2J^£I^ #71 7IS CHEai^Sh #71 CHE 31 ±71- 

AI01I ma #71 CH0IEH2I 7IS §^ a eg g^oi =AI(HI 4^9£= #71 3H*1 XII CH 6!^ E^ #71 
□39 39101 dSM S4StlQ. 

#71 Q39^M^ #71 AIM DH3EI M^M(HI CHe£)^ ^^?H^I CI3S ^bl^Q. #71 

□ 39 AIS ^EltlOi 71 S CHE£(|± CI39 EH± S CHE^I^ lill^ 2^1 

3 #7i oiisa SJ#S #7] 7ili oiE5iiA Q ^ m±w #7[ oiaa^ cias. hb^chi ^ 

#7i cm 7i^^ swim ^soPi ^ & ^«oj flj , gjAioiiDii cue moiEi =a 7ia 
eAioii ^So^ ij-ss, 5M7h ^a^icH °i3 >ys:2j ^7i 7is.cHaa^sa- 
oiEai±7i- zmsiw/m^im aim oiaa ain ^bi^ ^^ph°j oiiaa g^m. #7i una 
a ^ecm cHgti^ ?h^i Maa ^ii ^umz ^ hoiei 7is gsrs i saj, 

Oil ^t»sf^ ^gQil SiCHAt, (a)M^ ^71 #71 7IS CHEdl±2h #71 CHEM^7K 

a^ a^Ei^Ta #71 7is oiEai^ a #7i ^m cnaai^ 5 ch^ &hjb a^a^xie be^i^ 
bST. Tb)#7T 71^01 aa^a #71 oiEa^h a^ s^ei3 #71 7i^j oiaa^ #^1 oiaa 
#71 oi-aa'— 21 #$1 :cHEa±7K ss^xie (c)#7i 7is .oiEa^ #?i 

•oiaa^ #71 cnaa^sj #?i oiaa^i- g^tra, #71 71s oiEa^ah #71 ^m cnaa^ 
7t ±gBj ?h^i iHjaa cHaa±2h ^^aim ee^^ e?ii s (d)#7i 71s oiEa^a' #^1 Jfja 
Ea^ s ch!= ^ue #71 [Hiaa oiaa^ sj^s, #71 oiEa^mi cheei^ 

#71 miaa e^tHiAi e^t ^tsam, #71 ?h*i daeei m^odai 71s 4=ts^ esi# 

#7| (d) Efltl= (dl)#7| ?H^I Qiiaa M^CHl ^SEIOi aO|Ei7|- °s^AI# BE^Kr (d2) 
#71 ?H^I DliaE! M^CHI 73SEICH 01 01 EH 71- SS^XI K£3 #71 =g fflaaiDfl CHg£l^ #71 

Saai moiiai mi sa»"*«ftKn, #71 ?h^i tniaa m^chiai 7ia §^ e^l (d3)# 
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71 ?H£I NISEI m(HI jigs CHOI E10l SSI 2CflO|e(update) APIS 37L (d4)27| 3H=M D|3 
El ^Nl SISEIDI #71 5g OIEEII^N] CHeEIS #71 NISEI MHOilAi 5£ 

§5J# ^[2, 27| NlfiEIOfl *I2E|01 as ^Eti" miOIEit ^§5(01 CHSEIS NISEI MOfl 
7|£m= B71I 3 (d5)#7l ?H£I NISEI 7IEJ PS #71 ?H*I NISEI gsOfl 7|°JS 

MOIBOfl S^Sfig 2 CHOI ^(update) APIfe BTtil ?dl^Q, 

#71 ?h^i nisei cheeii±= #7i ?h*i nisei m«i ch^ei^ 27i aim nisei msj otEEn^e u 

#71 (c)S (d)#7l 712 CHEEti^ Si #71 CHEEti^ g ftfU^ #71 7H£i NISEI DIEEil^ShSJxl 
£13, #71 ?H£I NISEI CHEEfl±5|- S'flS OiESI^Ofl CH^EI^ B^B #71 JH*I WIS El B^OflAI 
om, #7| ?H*I NISEJ CHEEil^EI- SXIEIXI ^ CHEEil^NI CH§EI = #71 NISEI M^OflAi ^ 

»h£ EM 9! (c2)#7l 7|gJ CHEdl^ 3. #71 CHEE1I^7I- 2^ #71 ?H=a WIS El CHEEtl^ ^ 

xieis, #7i nisei %mwM ^ e^tt 4^5* m, #71 mieei M^NIAI 7IS 4*8 

#7| QiiaEI MOil 7ISS LflOIEKHI mi SMM SaiOIE(update) AI7IS B7U1 ^HlthQ-. 

#71 (b) BTfi^ (bl) #71 7IEJ CHEEil^2j #S| CHEEil^EI- 291 OfEEII^Si #*i oie&ii^f m 
%±om S^HS #71 7|Q CHEEii^EI- #7| ^# CHEE||±7|-. #71 ?H£I (HISEJ 0fEEil^2h SflEISXIS 

(b2)#7i 7iei cheeh± 9! #71 ^m cheei^ § ot ok_k?i- #71 ?H£i nisei cheed 
±aknxiEi9, 271 nisei oiEai^ai- uaia oiEai^ofl cHgg^.^sm #71 ?h^i hsei 

OflAI 4tSoHL #71 ?H£I NISEI CHEEII^Eh S^IEIXI CHEEll^2f ^t:ieis gy\ (HIE El @ 

€(HIA1 ^tSoie (b3)^P| 7|EJ 0iEai^ S £^l CHEai^^h 2= ^1 ?H=r| QflEEl CHEai 

^Sh SilEIS, (HISEI 0SOi|Ai e§ =sv^ 41SoH3, ..»| ffllSEI ^(HlAi ?|g ^ 

tSt!" ^71 [HI a El g^OII 7|S£! L1IOIE101I ^ti" SSM SC1IO|M(u P date) AJ?IS B?1l 3! (M-)fiPI 

D1E£1I^ a 4 h 7l OlEEIJ^f- ^7| 3H£I QflEEl DiEBi|^2|- gX|E|^| Sr^3, ^71 
^! WISE] S 291 7l£j CHEai^ S ^71 CHE 31^: (HI CHgEIS AiS AIM (HIE El M^Oil 
A1 7IS ^ 5! ^tSSh= EPIV ^UI«JCh. 

27 1 (a) (at)27| 7|gJ OiE£1I^ ^ 2"7| CHEBjl^ e .01 E SlUSt S^EO 271 

7|gJ OtEai^ 5! 271 OlEai^ S 0\— mU7|- 271 ?H^I (HIS El DiEai^Sh ^xlEIS X|# SEt- 
EPtL (a2)^^^! 271 7IS CHEBfl^ E^ 27| OjEai^7h 27| ?H-I (HIS El OlEeil^Sf ^ 
XIEI3, 271 ?H3 QflSEI CHEai^E> ^x|& 7IS CHE^I^ ES ^§ OlEai^WI CHgEIS ' 271 
^H^I IHISEI M^WlAi 9711 91 (a3)S^& 271 7IS OiESI^ ES 271 * CHEEK ±7 h 271 

?H^I MSEJ CHEEII^ ^'xJEJXI °^E3, 2^71 ?H^I DilSEI CHEEil^ S^IEIXI Sr v g 71 S CHEEU^ E 
~ CHEEll^tHI CH^EIS 2 k 7l (HIS El M=0|A1 ^*Jt[= 3711 g ^H|*H^. 

271 DilSEI Ai g q^s AIM QUSEI B §a^ Sf?l OiEEll^M 7OTS DilSEI 

g 271 ?H^I NISEI M^^J 5hLh^ DilSHI gCHl CHgElrr 2lt ^S^S ^Q. 

27i m\ miaa M^o, ahdi^s 2^71 smej aim dusei m^sj a^oi^si- ^Ttu ^ ^go g 

B 1^21 B g^22J 01 g 9! & ^2J ^AlOil 2|oKM B2EIS #^ol 0|5Hoh7l £loH 

AIS g H^3i*i- &AIOIM WIAI^fe E3 9! S3 Oil 7IXHS LHg# s^S^O^ tiCh 

2| E3(H1 X-OAIS §5^2^ g^th ^JHM UEHdQ. 

E 2S 1 1 ^AIWICHI CD-E SjSM LIEHH= MEOICh 

E 2M S^ol3, 2^ £|5(200)S ^7H2J M— NISEI M^e(SMB1, SMB2 - SMB M)# ^b|u^ 
NISEI gag(MBI, MB2. MB3, MB4), DflSBI S^-3(NB1« MB2, MB3, MB4)N1 CHgEIS 3tt$\ NISEI gef 
(CMB1, CMB2, CM03, CMB4) S3 EH 3 NISEI .»OI^(2IO)g ^UlttK E 221 gat SIS(200)& 5 
M7h HEIEIOI #^ ti ^7[§°|- 7IEJ CHEEO^(WADD)^ ^m OiEEll^(RABD)7h S»£JQ. 

NISEI §S0(MBI, MB 2, MB3, MB4)S =a*f 2iU, 3H^I NISEI BM(DB1 f CMB2, 

CMB3, CMB4)E AiS 7CTH. SiEE^, NISEI MS(-NB1, MB2> MB3, MB4)g ^ ^!HH NIS 

El g^(MB2)2^ ^ NISEI ^S(C«B2)m g2Esl ^S^O. 

7I2J CHEEfl^(WADD) 5! =S CHEE1I^(RADD)S ^ 2*1 CHEEfl^ *W CHEai^^ ^E|~:iL 2*1 
OiEEll^S ^7H2J AIM NISEI S CHhoH-l-s AlSer^ CHEfll^OID. 

£ S"S2| 7IB SEIS 7IS CHEai^(WADD) 9! mm CHEai^(RADD)7h g&t! S^, □lOIEIHJ ^ §Sf 
If 7IS #^01 NISEI M^SI- NISEI ^MNl ^ Lh^CH^I ^AINI ^t»l!22^ ££2| ^71 
1 #OIS~ 2101 Q. 

71 a .CNEZI^(iADD)SF DiEEU±(RADD^ §A|(HI »Ki2| NISEI B«(0|« 1CH, ^1 2 

NISEI ^S(MB2))§ §gJ*h AIM OUSa gCH, SMB2)QH oHO^ AIM DflSa s 

e(SMB2)NlAi LH0IE12J ^01 4^SEI3 0101021 7IS AIM NISEI M^(SMB2)CHI CH^EIM 

7H^I NISEI M^(CMB2)NIA! ^ElE^ 20IQ. 

yCHS, NISEI g^(ffi2)DUA| E|0|E1S| 7|S 1^01 4t5E|S C110IE12J ps NISEJ M^(MB2)01I 
CH^EIS ?H^| NISEI M=(CMB2)NIAi ^t5EIE^ ehQ. 0|2f W\ *>E^*i C1IO|Ei2| ^m ^ 9! 71 & 
^01 €A|NI ^^^ISS Ol^Oli! 4> 2^711 EIH iJH°l ^71 ^ ^ °iCK 

OI*-»I*IOI, NISEI b^(MB2) LH^HJ AiS D€ AIM NISEI gM($NBh SMB2, SWB3 - SMB M) B B 
S*f &WI OiEEfl^M 71-Aj^ NISEI ?H^I NISEI ^^(CMB2)2J 3hU2J NISEI ^Nl CHgEICHO^ 

tlD. E^, SSti" AIM NISEI M^NI CH^IOt Tfl^ 71g #^0| ^t«l S^E VBH 
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2JSSS, ?H3 DIISBI M^2J A10l*= *m2| AIM DflSEI AK3152I- ?fOEJD. 

Oiei*i- EH 3 DIISEI H01¥(210)(HI ?MM £ttSD. EH 3 DilSEI *ll 01^(210)^ 7IS OiESl^ 

(WADD) E^ mm CHEai±(RADD)(HI E^otW DilSEI MHM(MB1 , MB2, MB3, MB4) 3! ?H£| DilSEI M^t 
(CMBt, OB2, CMB3, CMB4)(Hi 732"*! CJOIEift DilSEI M5(MBt. MB2, MB3, MB4) a ?H£I 

DflSEI M^#(CWBt, CNB2, CMB3, CMB4)g Q|0|E1ft ?IEJttf>. 

01EB1I^:(WAOD)2* CHEai^(RA00)7h SS6I0L NISEI ft«(MB2)59 «U2| AIM DflSEI 

CHI Ai g^0| 4^3 El 3 7H£I DflSEI ^(CMB2)01|A1 7|gJ =*}0| ^'tUg 3^, ?H£I DflSEI M 

(CMB2)0|| 7IEJS OIOIEW S2H 7ISEI010I: V DIISEI M^(MB2)S AIM DIISEI ftM 9H£I OilS 
El dSEH'iSAI EH3 DIISEI 7^CH^(210)CHI ESSD. 

m\ MSEI OlEai^ ?H3 IHISEI M^(CNB2)Dil *i§E|01 24= C1I0|E1^ S£H *ISE|0| HPH» IT 
AIM IHISEI §ii Xlgff^ 4^1 DiS^OId}. 

2^E| = OIEJII^ m\M Sffl OiEEll^e OISSKM EH3 DIISEI 0^(210)011 ?H3 Dil SEI 01 

Efll^Ofl SESW, ?H$| IHISEI OiEdl^l- gjqS OiE^I^ #£| CHEEII^ HlilSD. 

urn hi ?ia oiESii^(WADD)^ mm uE.u±waim §Eom, se» ois^ 21a cheeii^cwaddm ^ 

ft OiE&Q£(RA00)£*E SSJSKM ?H-I MS El M^(CMB2)CHI DAI ?IS e^OI 4*1 £10101= V 3^?l- 
SID. 01 3£, ?H3 DflSEI ^(CMB2)CHI 2Xi ^ISJEICH 2*9 HOI El 71 SMI" d'OIEIfflXI CH^M ^ 
©HO*tlD. 

aoiEiara diisei s^ccmbzjoii aai 7I2eioi 2J= ciioieim ^So-foi diisei moegsi 

CHgH = AIM OilSEI €3011 ?IS£j- ^, 'D© ?IS CHEai^( WADD) CHI CHEEI^ til 01 El M afSI DIISEI 
§3(CMB2)(HI ?IS*HOt SPI UH^OID. ?H3 fHISEI M3(CMB2)0il T^SSICH 2J^ CHlOlEi^h S£*ttl# S 
9Sfe 2E!e g'ME EH 3 DIISEI 731CH ^(21 0)0fl *|&SD, 

W ?IS CHEOI^CWADD) S mm CHEai^(RADD)7l- LtB 3^, 713 Si ^ 01 E Ell i (WADD, 

RACD)OU CHgtl^ AIS CM 2?H°I AIM IHISEI M^#OI Z^QISI BD. 

ois ^i3hoi, gsj ti^(200)^ 7ia oisaa^ qs^ ih^cdisaqsu- ^ft oisai^ das 

UH^(OIEAI)^ AIS ^S^^S MEIEICHO^ Eith. 3EIH, AIM DIISEI ^^#(SMBK SMB2, SMB3 - SMB 
M)S OlEai^ Q3§ IH^2m# CHEai^ DH^CHI 31E|OiOt tiCh. 

EII0IE1S 9a DffOIEI #(SDR: Single Data Rate) S^ 0|§ CflOlEi M(DDR: Double Data Rate)5 
S S SSI Si Wt>\0\ £1^ ft^sia. 

EH 3 DilSEI 'H0|'^(210)7|- DIISEI ^(MB2)2f ?H^I DflSEI ft^(CMB2)ft flOltflOl 0I01E|2| mm S3 ?l 
^tSeh^ =^ E 3 S! E 4M S^ra *^SD. 

5 2 AIDS (HI CCfs'ssi s|S# LIDLH= S^EOIQ. 

2^ 51^(300)^ ^?H2J AIM DIISEI S^§(SMBL SMB2, SMB3 - SMB M) ft Zf2f ?d|S^ DflSEI #s 
?H^I DIISEI M^M, CI39^# S EH 3 DflSEI X1ICH¥(3I0)M ?d|£!D. 

?H^I DflSEI DflSEI M^CHI CHSEIDI, ?H^I KOCH i!S(CCLS)(« SB^hCH SISS! 

E1I0IE17I- ft^EITIU S^ OIOIEI^ ^l^siQf. Q|3ij^M^ '2WS| DilSEI M^IHI CH^EIDI, CHE 
eflir(«lADD) SE~ CHEai^(RADD), «|CH dH(DCLS)CHI gSt>OI AIM DflSEI ^mm 

(SMB1 , SMB2, SMB3 - SMB M)ft MO\Zt= ^2(DS)ft sotO . 

S 3£ ^^THHJ DflSEI ft^M .§ SIU2J DilSEI Sm(MB2)2| ^4=7HB| C|39^m B Q39^ 
(320), ^^?H°I ?H£I DflSEI MM § *H_»S| ?H£I DilSEI M(CMB2)ft EAItl-3 2iD. 

[QEtAI M 2 Aim Off M fi|S'(300)2| =S«1 SSE E 3CH1 EAIS DilSEI mm (mm ffl^ Dil 
SEI m(CHte), □3^^.(320) 9! EH 3 DIISEI q0J£(3lti)ft OlgohOt aSS^D; 

EH 3 Dil SEI im^WOm ?\V 4h(WES) S^ ^ E -iJ 6! 2: (RES) , 7121 OIEEO^CVADO) S^ 
01Eai^(RADD)# '^£l'SH1> 1^1 £!£EJ ^ ?2| ojag^ j\™ 0|Eai^(IIADO)S^ mm CHE 
EU^:<RADD)7|- -Stttl- XI OH [QE1 ^1 01 01 El 2| 7IEJ 1-^ 5i ^ft -1^1 SA|(H'| ^*!!E|E& ^ %\q\ 
d2(CCLS) E^ QIH9 XilOi Jys(DaS)l Etj" S3(H)^ EAIEIAI SSiSU, S§! £!£ 

(FES)2f- 2IS A|2(WES)E DIISEI §^(MB2) S ?H"*I DilSEI g^(CKB2)HS ^>E 2iD. 

E 22J 2S? S|g(200)a- □(■&7I-73S ^71 CIH^ftg AIM DIISEI ft^ft(SMBi, SMB 2, SMB3 ~ 
SMB M)QU CH§EI= 5|Sft(D|EAI)ft ^bl*0. S^EI^ 7|gJ OiE£il^(WADD) S ^ft 

O)Eeil^(RADD)^ AIS QE S^, j|S S OlEEll^ (WAOD, RADD)Dfl CHgEI^ AIS DB 2 

PHHJ AIM DIISEI ^WQ\ ^ CISS EICHO^ 5^1 UHSOID. 

oim ^imoi, aaa sisft(aisAi)^ ais ^eieich ?i= ?is oiEai^ ass nn^(oiEAi) a 

CHEEil^ SH^(0|EA|)ah AIM DflSEI ^M(SMB1, SMB2, SMB3 - SMB M)£ ?|g OiE 

P3S IH^(0iEAl)2f ^ft OiEEil^ i|^(0IEA|)(HI aaSD- 

E 4^ ^AlOtlOil i\m 01 01 El S^Hf 712 §5M §A|0il ^W^M DEH-HM 
«S01D. 

E 5^ E 421 440E^ie ^S^fe #S0ID. 

E 6^ E 42J 445^1 e ^3o^ *^0ID. 

S E 42J 455E^IM S.SSfe ^SOID. 
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OlSk E 2LHXI E 7^ g^SFOl CB0IE12I §SK& 7I£] SAIOil ^tSSfe 23 SIS 3! S3 

Oil CHoK* gS£.Ch 

3*1, #3 II- 2*7| ^|o. 01EE||.±2F 0|EE||±7|- S$ ej^EI^XI 7IS OIE^ g ^ 

S CHEM±"S CH^ ofL^ a^EI=Xlg 5St>O.(4l0 EM) S 32J 712 2^ ai^WES) Si 2 
^ aih(RES)JHI 2|bK« B&H 4* SiQ. 

■ 0T7|A1~ 7IS £^ d2(UES)7f S^.MIfflOITiU £»H(RES)7h £|]£j°J ^ 7|£J 

01E£il^(WAOD)2}- 0|Eai±(RADD)7K SJ^EI^ £StlO. iE 712 £|QJ £!3i(WES) S! ^£ 

d E -S i!H(RES)2J EflMOl ShOI 31^3 S^Oil 712 01Eai^(WADD)2l- ^0 OiEEfl ^(RADD)7I- 2^EI^ 21 
£^ SJ# 2101 Q. 

EH 3 IHISEI H0W<31U)b ?IS £!S(llES)&h 3^ dS(RES)g ^{JSKQ, 7IS OIEOI^ 

(TOD)2h ^0 01Eai^(RAOD)M ^iJtlO-. 

7is cHEa^sy- cHEefl^ s^ g^Eia 7is oiEa-isi #*i .oiEaiia #7i oiEai^si 
#*1 CHEfll^f meow se*^Q.(42ce-?ii) 

712! CHE£1I^(WADD)U OiEE||±(RAD0)=- #£l dl^Qil AIM DflSEI KStfc 7OTH 

21Q. [OEM 712 01Ea^(WADD)U 01Eai±(RAOO)7h S^EIS 2*1 712 OiE£11£(WA0D)U 
01EEU±(RADD)2J #£l OlEOJ^M °J^o[01 CH£J AiM tHISE] AISS^- XI S SEftJO. 

712 OlEOI^ #*| 0iE0l±2K 01Ea±2| #SI CHEa^l- ggsra, 712 CHESTS! 01 
E£il±7f- £§21 ?H3 DIISEI CHEfll^eh ggttflg ee^Q. (430 Bfl ) 

712 CHEai^(WA0D)21 #£| 01E&1I±2} 58 0iEa^(RAHI)2J #?| CHEai£7h %wm 712 OlESI^ 
(WD) Si CHE2II±<RADD)?I- Stitt AIM DflSEI &«s XIS5H2. SJ^ 210O. 

EH 3 DIISEI X1IOl^(310)e ?HSI DIISEI OlEai^e LH "CHI flS&KO 2iQ. ?H*I DflSEI CHEdl^- ?H^I 
DflSEI ^m(CMB2)CHl CH^EI^ AIM (HIS El CHEai^M UE^D. CHEai^CWAOO)^ 3W 

^1 WISE! CHEa^- §^oh3 71S ?H ^I 1H1EEI gH(CMB2)01l A1 ^EICHOt *KIK 

01E£ll^2h ^& OlEED^ S Olh: oILhE ^71 ?H£I WIS El CHEa^£h §°dSW #71 ^ 

g OlEai^Dll CHgtl^ #71 QUE El ^^01IA1 ^*SsKO, #7 1 ?H^1 WIS El M^OilAI 7IS 

^tSt_^.(440 E^) 

SI 440 3Wm E 5g S^ohCfl 1CH ^Stia. 712J CHE 211^1 ^ OlEBil^ g CH^ §hUE #71 ?H 
^ Q1ISE) OlEEIIiah e^fXI #71 DilSEJ §«0fl ^S^ICH G10IEi7l- & 

B*K>.(5I0;EP1I) 

7|£J D1E&1]^(«AD0)^ ^m Oi.E21l^(RA0D) g CHi= UhUE #71 ?H^I 01ISEI 01 E 31 ^21- g^ShXl ^ 
^ H~ EHISEI ^^(MB2)21 AIM DflEEl ^^OllAI 7IS °' §^0| ^tSEIOlOt 

*LO=- 2ie ^DltJ-P". JdU §^ AIM Oil EE] ^011 Ai 7IS ?JE Eh°]2f ^^ ?-|E Ef^OI 0AIO1I 

eiQflois g ^ aa. cdefai ?h^i qusei m^(cmb2)# oissi-^ ^oiq. 

#71 m\ DilSEI g^Ofl 73SEICH C1I0IE171- Sr v £0 #71 CHEEll^Oll CHgtl^ #71 

[HIS El ^sodai 4^1^13, #71 ?H^1 Oil S El ^ODAJ 7IS M^IM ^t!Q.(W0 

7IS) ^^Ilf e^fOI osl 1, AIM DIISEI M0«A| ^*S£l010t V 2^ g^OI ^^2S 4=tS 
SCf. maAl, ^§ 01EE11^(RADD)(HI CHt9^ DflSEI #s( MB 2)2J AIM DIISEI -MOOAI 
^t^Q, 3EIH ?H£I DIISEI MS(CMB2)0il fiSSI'Ot SiS dO|EPr.S»WI 2f£ES ?H^1 CHISE1 @ 
^(CMB2)(H| 7IS ^tS*KlK 

EH 3 D1I5EI Xfl 01^(310)^ XOCH 6I5:(310)M 0139^(320)5 °!7^D. QI39^(320) 

LH^HJ SISKDIEAI)^ 01ESI±(RADD)CHI CHgtl^ tl^ d2(DS)M ^ 

ohOI CHltl^ AIM QflSEI QHStJ-a. a Si 3 AIM 011SEI ^(Hl AS*! DilOlEi- ^^£}Q. 

E 3(HIAi MDOLfT^ QflEEl M^(MB2)(HI HSS OI0IE17I- ^El= SSOldh. 0^ 51 2IDISJQ. m 
^ 5l(Q)2t gj^ 3(0)01 ^EI901 °1Q. 

Et!" EHH DIISEI *<|Oi^(310)^ 3H^I MO\ A|2I(CCLS)# ^gSKfl 3H^1 DDSEi g^(MB2)011 Al 71 S 

a ^tmci-. 

?H*I DilSEI §§(CMB2)0|| fl&S EHOIE17I- ^3E|St°ES, #7| ?H^I DIISEI g^Ofl 7ISS QOOIEIOfl 
*m §fii aDOOlE(update) AiaQ.(550 B^l) OI&T&J- SM2J SUIOIM^ EH3 ffllSBI ^01-^(310)011 

ai ^tssa. 

#71 m\ DIISEI. M^Dil TElg-EIOl L1I0IE171- ^SthS #71 OlEdl^Oil CH^Ei^ #71 IHISEI 
M^tHiAi e^b #71 ?H^I DIISEI g^Oi ^#£|01 C1IO|Ei# ^g^lOl CH§ 

Elb IHISEI ^sofl 71^*0.(520 B7H) 

7121 §3-21- =g gSIOI AIM DilSEI MOflAI ^tStlOlOt S 2^ ^0 §5*01 ^dSJ^S 

EIHS, ^ OlEai^(RAD0)01l CHgEl^ DilSEI ^s( MB 2)^ AIM DflSEI gsoflAl §^1 £tit> 
Q. EH3 DIISEI «CH^(310)0|A| ^E|= 7101 >J5:(0CLS)01I SJftKH ^OSO. 

5H^i DIISEI ^s ( CMB2)01l XIS-£! ai01E17h H0IE1GIES 3*1, ?H^I DIISEI ^ (C NB2)0il 73SEI 

01 QilOIEIM ^mtl®, QIOIErn DilSEI MSB! CHgtl^ AIM DIISEI WD!! 7IEJ 

oHOI: t^D. HEIH, ?H^| XilOj aih(CCLS)01I SBSKM ?H^I DIISEI ^s(CMB2)Dil 7IS ^ohH. 
?H^I DflSEI g^(CMB2)(HI 71^ CilOIEiGHI £^ §Si SCilOlM (update) A|?"Q.(530 B?tl) §M2J S 
CBOlMS ^Al EH 3' DilSEI X||Oi^(310)0ilAi ^SLh. 
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oi^ irs aoiEiai ?isj ^aichi ^tsso. ^, A-m nisei mmm ?h=N msei g 

S(CMB2)0ilAi 7IS e^OI ^gSJSS ^tgElSS 7|gj SJE EP^I- SIE Ef-°]£ §A| 

Oil QJWIOI^ H $ SILK CGEM 7IE SIEEf2!2|- 3EE£]0| 2! 0110 1 g 3£g SiSKfl 

1&1 AlH2j gOI^OI JflfcKII ±§7|^ SHIM tlaa £ Sl£ 201 D. 

£7i 7is oiEa^ si #7i ^§:oiEEii± 5- sh_k» £7i ?h^i oiiea Dinars* uxiei^ai, £7i 71 

a CHEE!!^ 5! £71 CHEEilci H^7h £71 OilSEI DiEEil^EI- SXIEI^XIS SE^KM 71S 
§Sf a ^t"*Ch(445 EWI) 

31 445 99IIM E 61 f^SKM B E3 flS&Q. £?l ?IS CHE Ell ^ 3! £71 ^g OiEEIl^ g uHJ7h 

£7i ?h£iohsei cnEai^2h s*eis, £7i ?hsi otisEi oiee^ei- ijxis oi=ai±oir[HS£i= 

a £71 ?H3 OilSEI M^CHIAJ £t!SH2, £^71 ?H£| OilSEI 0|EE1]^£|- HxJEIXI DjEEil^Oi! CH#E| 
= £71 OilSEI mm\M 4=t9t]O.(6l0 B*!) 

^, 5£ CHE&fl^(RAD0)7h ?H£I OilSEI OiEEil^Eh SXIECQ, 7IS 0iEEIl±(WADD)7|- 3>H-I MS El CHE 
Ed^Sh iiXlEIAI 'S*£3, ?H£I OUSEj S3(CMB2)(HI Ai mm EH 3 OilSEI J11O1~(310)^ 

aia m ^h(ocls)m ?h^i oflSEi m^(cmb2)h^ °umo\ s^re ^ts^a. moiE^ 

E 301IAI COOUT^S iAJEICH SICK 

£E£J EH 3 OilSEI Kl 01^(310)^ CI39 H10| £!h(DCLS)^ SteSoKM OilSEI gs(MB2)0HAi 7IS g'SKH 
4=tSEI£^ .£!Q. 

S!CHS, 7IS CHECil— (WADD)v?^ ?H£| OilSEI OiE«^S^ ttflEIH, ^§ 0iEai±(RADD)7> ?H£I OilSEI 
DiEEil^EI- SiXlEJXI S^S, ?H£I OilSEI M^(CMB2)0il M 712 <^ffKQ, OilSEI M^(MB2)0flAi 

£71 712 OiEEll± S £71 OiEM^ S^ £71 flfi OilSEI OlEEil^EI- mX\S.\&. 2?\ m\ Oil 

sei M^oiiAi ^B B^m ^ohn, ^i oiissi msouai 7is ^tfiohoi, oasa m^chi 

7ISS H0IE1DI ^ Sfii SOIOJE (update) A12JQK(620 B7II) 

:OiEEil^ S! ^71 CHJEai±7h S^ ^71 ?H^i OilSEI 0iE£il^2h g XI El 3, 
sx^oi 2^ ?H^I OilSEI M^(CMB2)0ilAi ^tSEIOiOt *H3^ BJDItH^. 3£iU, 015^ gfflt!" AdS 

oilSEi M^oflAi 7ia g-^nh ^b e^foi eAioii ^ gj^ ^ii- oi^s g^op. 

EOEW, ?H^I OilSEI M^(CMB2)0ilAi ?H£I XilOi ^2(CCLS)0il SS^KM ^B ^tS^CK HEiH CI 

33 XHOi ^2:(DCLS)0I| eS^Kfl OilSEI ^^(MB2)^ A1S OilSEI ^^OilAI 71 S 

tLO. BBH OilSEI m^{0®2)m 7\21S.\O\0t OIO|Ei7KAi« OilSEI ^^Oil 7IEJ£! 310ISS, ?H 
^ OilSEI ^(CMB2)0il THSEIOi ^ CilOIEI^ Sh^AI Sr h ^ CilOIE17h SQ. CO-EFAI §S 
1 EH 3 OilSEI «10i^(310)Oil SCilOlM AJL'D. 

Xil 420 B3IIDU1, £9| 7|S OiE£il^^| ^1 OlSflj^af ^7| OiE^l^ej ^| 0iE£il^7h =^oi 
A| Sr^3, ^71 71 g OiEEfl^fil- ^71 OiEai^71- ^71 ?H^I OilSEI OiEEil^Eh ^XlEi^AIM S& 
tCI:.(450B?ll) 

4 k 7| 7IS DiEEii^: 4 K 7| OiE&i!^ § &(-U7^ ^71 ?H^I OilSEI CHEa^Sh ^xiEI^AL ^71 71 
a CHEEil^ S ^71 ^0 CHEEfl^ S^7h £91 ?H^I OflSEI 0iEEi]^2> ^'XlEI^AIM BBshCtt 71 S § 
°i s-g ^^Q.(455 B7II). 

9 455 EKfllg S 7# B □ ^g*!D. ^71 7I£J OiEOl^ a ^71 CHEEil^ § Oi^ 

U7h ^ V 7I ?H£I OilSEI OlEa^fiKaaEIB, ^71 ?H^1 OilSEI OiEEil^Sh ^'x!& OiEai^Oil CHeEl^ 
E^m ^"71 ?H^I OilSEI g^OilAi 4=t3mH, £7| ?H^| OilSEI DiEEil^^ ^X|E|A| ^ OiHEil^&l- ^ 
xlEI^ £71 OilSEI ^^OilAi 4=tStlQ.(710 EPt) 

0iEai^(RADD)7!- =>l OilSEI CHEEil^E]- gxlEIH. 71 S CHEEil^(™D)7h ?H^I OilSEI OiEEil 
^Eh ^AlEIAI ?H^I AilOi ^H(CaS)Oil SB^fCM OilSEI g^(CMB2)0flAI .^g gSTM ^tS 

tJO. S*H EH 3 OilSEi fl|0i^(310)^ CI39 01 dS(DCLS)M S"^oH31 OilSEI S^(MB2)O0AI 71EJ 
^^01 ^EISS *HIh 

aJCHS, 7|g OiEEil^(WAD0)7F ?H^| OilSEI OiEEil^EI- SAIEI3, ^B !0iEEil^(RADD)7|- ?H£| OilSEI 
OiEEil^EI- ^XIEIAI ?H^I OilSEI B^(CMB2)0il Ai 7|gJ 4=tfiSf3, OilSEI M^(MB2)DiJAi 

£71 7|g OiEfll^ Si £-71 ^B OiEdl^7h S^ £-71 OilSEI CHEEil^Eh gflEIS. £71 ?H^I Oil 
SEI g^OflAi ^ §-41 4s«m,.»l OilSEI M^OflAi 7IS 4«*lfll, £?l OilSEI g^Ofl 

7ISS QI0IE1H mi §SM aOIOIM(update) AIEiQ.(720 E^l) 

7IS. CHH£fl^ » £71 ^g OiEEil^7h S^ £7| ?H^t OilSEI CHEEil^Eh B*|EI3, 7I£J gSfHI- 
§2*01 S^ 3H*| OilSEI M^(CMB2)0ilAi ^tSEIOiOf t.Cfe 311 BJ0|t.O. 3EiU, 0I2&S-S8I& AiS 
OilSEI M^OilAi 7|£j §^1|- ^0 §S|0| ^AlOil 4=tSl ^ S= §^*J- OISS g7fe*0. 

ED-EM , ?H£I OilSEI gm(CMB2)0ilAi ?H£! HlOi >J2(CCLS)CHI e&^KM 53* 4=t!tH>. 3EJ3 LI 
33 ^ilOi i)H(DCLS)Oil e&efOI Oil SEI ^^(MB2)°J CH§EI^ A1H OilSEI 7IS ^tS 

B2H ?H^I OilSEI M^(»1B2)CHI 7IEjE|CH0t «T OIO|E17h A1« OilSEI s^Oil ^0|ES, ?H 

^ OilSEJ ^(CMB2)0il SAB X|&E|Oi °X~ CUOIEI^ ^2^X1 ^ C1IO|E17h SCK [Q^AI 01 §fi 
1 EH 3 DflSEI7c||CH*<3tO)0fl SCIOIM AJL'D. 

M 450 ETTfltHIAI SBt^ ^SK £71 7IEJ OiEEfl^ S £71 CHEEil^ 71- £7| ?H3 Oil SEI Oi 
EEil^EF ^xlEIAI S£3, £71 ^ E -«S DilSEI S £71 7|gJ OiE&fl^ S £71 OiEEil^Oil EH 
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§tir Ais Lm M— dosei M^MAj 712 s ^t«^a.(45o ew 

01 S?^ 7I2J CHEa^(WADD) ^3 CHEBII^(RADD)7|- A1^ AIM NISEI ^-g- XlgSKQ 24= 
S°0|Q. AiS Off AIM OilEEJ M^OI XISEISJSH^ AIM DIISEI ^#<HI CHStl- S 

£(DIEAI)S OlgSKB QI0IE12I gstfi* 7is £*, v e £ts*o. 

Ai" IH1SEI Pi ^ tl^e gES ^HlSffi E*!" 7IS 01E£il£ Ul 

i feffM oikai^ cull) la aw sases m** missi hhoioie ais 

Off aim ouaei m^oie^ sahhi s ?is §^-oi 4*tst! 4= sxo. 

a 410 RTMHIAL £71 7|Q OlEai^ S £71 ^3 CHEEfl^ g Ot S3EI3 £7| 7IS 

CK (465 EWl) 

ojq^i ^71 7IS DIESIS: E^ £71 01ES11^7h £71 7H£I 01153 CHEQl^^ BXIEIS, £71 ?H 
-| (H1SHJ 01 C BII^EI- Ua1£! 7|£J CHEeil^ E= ^ DIEa^Oil W^EI^ £71 ?H4I NISEI m 

StHiAi i SitiaSw re* 'fori ^ ih aid § ^71 §°j }iej oie3i^(wadd) a chezi£ 

(BUD) e CHhi SH-ISWI S^E!^ 20IQ. 

OIUH^r SJ^EItE CHEa^h -3H£I WISE] OiEa^Sf ^*IEI9 3>H£I DUEEI MWIAI EH §51 = 4> 

^m, 3H£I IHISEI OiEai^Sh §i*IE|X| S^S (HIE El B9(MB2)0II-A1 CH^EI- B^M £*St!0. 

^, 7IS 01Eai£(WADD)°tfJ| S^EIH, 6WS.7IS CHEOI:£:(fllA0D)7* ?H£I DilSSI 01 E a£2*.S*| O 

5 ?H*f oisa iWoreioii 7i3 r«re*o. skhsl *m oiEai±(RADD)5!oi ^eiil;^*! 

£g D1 c O1^(RAD0)7l- ?H£I MSEI CHE 31 ^21- SXISDS 9WP\ .WIS El gm(CMB2)(HI ^ <^t8 

tfa. oiin i Sa mk %o\So\o)^3w^ noi ds:(cas)e bms^ioi ?h*i dusei ^s (C mb2)wiai ?i 

Ei E^ ^01 ^tSElE^ ^ ^OICK 

S^^i OlEfll^ £71 OiEOl^ .4^1 ?H^l (HISEI CHEEII^EI- SaIEIAI Slr^S. 

7H£| [HISE| OiEEII^Eh ^aIEJXI CHEEJI^ E^ CHE&il^(Hl CHSEI= ^1 
Oil E El g^OflAI "^tttCf.CATBBM) / 

E82g ^S^J SSSh= EhOISEOIQ. 

E 8# mZtW, §q 6JS(CLK)2| ^ £ 12J ^ i!2(CLK)^ ^ ^7I°1 MOIMSie 

e W $ 2iQ. ^, 1^! ds:(CLK)21 SKK^ 2HH g7S,2iOICK 

I^SS SlOflOJg EIHS dH(CLK)HJ ?7|^ 2101 01 £1 SID. 

3eilk s irstHi i\m gs s a^oa e soiiai ^ 4= si^oi, ^ ^ie eh 

rf(W)3T5|ff M» W E^r«)0| ^^AJ2(CLK)^ *J e°HHI #A|(H1 ej(HIO|g EjES 
to Ai^(CLK)2| ^7IM %> ^ SID. 

a o.^q ^EIEIH, a^l dsiSJ £]■ ^71 LH CHI 7|S 01 ES! ^2h CHEfll^M 2^ W 

i ^ SI- 51 SD1I LH^hCfl Sjgg 4= SiQ. E*J- OlOlEi^ 01 01 El a(SOR: Single Data Rate) 

Q. 

OI^OflAjah ITOI E33f SAHAI0IA1 5!^ AJAIWI7K 7HAIEI21D. 017IA1 §Ompl Mf |I^U 

S»a 3sS -Sh a aft*? EHMAiiS^Swios oiou^ 3501a. mm, s arssi ssy 

alVriS S4*2j aTm Dflsai ^M*m> aim diieei amm u^a ai^ - 

Lias sisEK a^ aj« oil a ei mmm\ sseib ?ia oiebu^ ciss eh^ei- oiaen^ Q3|i 

§s[oi diisei 3^ ?h^i oflaa s^wiai uvm^ sakhi ^»eieh ^sah «q ^221 ? 
n^e e^wiJ ^ ssoi 5^a. 

o. # ^ gBltlOl #&! >JH2J *| ^71 §2)" 71 CHEEIl^EI- 0IE&||^7|- S^EI^ 

asps sioiAi, 

«^9H21 AIM 0U2EJ g^tl ^ 7UI*fe WIEEI §H§ ; 
£71 diaEI gs^ofl CHg£|^ 3H ^I DIIEEI ; S 

£7i 71 s oiesii^ Ee £7i ^B oiEai^oii ©ethoi £7i wis ei mmm s £7i ?h^i miaa mm 
mm x&z? aioiBt §^lh7iu £7i dueej si £7i ?h*i (hieei £71 caoiae ?is 

EH3 DIIEEI fllCH^e ^HIolH, 
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#71 EH 3 DilSE] M0\*z=. 

#71 712 cH^ai^ s #71 CHEai^sj #?i oiEai±7i- 3^, #7i lhoieh^j 

7IS g§0| #71 OilSEi rWwi #71 ?H£I 01ISBI gsofl U ^73 §A|Oil 4^EI£S mt t£ 2 

m ^s^s as. 

XII 1WI SiCHAH, 

a^i ^1 o. oiesi^ ai #7i cHEa^h ae s^, #7i *&&\ 7is a oiEa*oi tHgtizr 

AIS Lh§ 27H^ Am QilSEI M^#0I CI39 £1= ^92S Sfe S3 SIS. 
39 IWW SiCHAi. #71 QS| 

AiS ^EIEICH SJir 7IS OlEfll^ CI 53 IH^fih 01 = 3^ Q39 HH^M 9dKfcKa/ 
#71 AIM OilHdl MBS 

#71 7m cHEai^ ci 3 s #71 mm che^i^ ciss su^chi ^ s^£i= 2a ^s^s oh^ 
sis. 

*g-?@- 4 

HI 1*HH 2KHAI, 

NISEI MB LH¥2J AjS OE AIM WIS a gil 3 e^l OlEBfl^M BflSEI MMB # 

J\ ?H£I OISEI MHJ *HJ2| OflSEl *!Ofl CHgEie 2# ^9£S of= SSJSIS. 

HI IttfH) SAOUi, #71 ?HSI (HISS AKN££. 

#71 ^K-h^J A{M QflSEI M2| AhO|ZS2h 3 21 # i92S §^ 23 SIS. 

6 

an ivn aoiAi. #71 eh n oiiaa aicH^. 

?H -| DiJEEl i^Qll CHg£J-= #71 M— tHISEI M3 CHE'EII±B UEHH^ ?H£I 01123 0IE2I'£ 
2 #7 1 ?H*I Dflsl MOB SS&OI 2i= CflOIEW SWOTS SE»h£ £2 S3 SSM SJS-ftKr 2 
m ^2^S SSI US. 

**^L-Q 7 

a-'BttOI 2I01A1, #71 EH 3 Dfl'SBl HIOI¥=. 

#7| AIM OflSEI M^S § SWS flWfe #71 7IE OlEEll^^ #*i DIE Elijah #71 4*:0I = EI£ 
2|-#*| 01Eai^7hAlS Sflltra^, 

7ia cHEai^ai- mm o\bm± 5 cHhz oHJ-e ?h^i wisei oisa^ 
a^i oiEeii^ofl ch ^! (hi s£i ^^oiiAi t^m &*tm 4=tstm ^71 ?H^i oflSEj mmwM 

#71 ^ §^ S! ^1 ^IQ SAKHI 4=tSEl^ ^92S §^ 2^ SIS. 

iWB 

M G&Ofl SiDiAl, »| EH 3 tHISEI «ICH^, 

av^i aim QflSEi Mmm e emi ^^sie ?is oiEai^si ^ oiesb^ ^i ^s.oi^^i^ 
£j #*i oiEai^^i- Ais gatf s^, 

7|o. OiEa^..a #71 OiEai^. 5.3KJ^#7l ?H^4 DflSEI OlEa^SU- ttXISB. 
#71 ?H^I OflSE! 01Eai2h.SXIS OiEai ^CHi CH8SJ& 5*»0I #71 MHEI MMAI ^t5£IH 
ejxlEIAI CHEai^OII EHgtl^ g*tf)l #71 Oil S El ^^CHIAI 4^!EID1, 
#71 7IS CHE3I ^ #71 OiEai^^^ S^ #71 ?H^I QflSEI OIEM±£* 
#71 3!H*I Q1ISEI M^tHIAI.^ S^fOI ^tS£IH #71 (HIS El MDIIAI 7IS g^OI ^tSEIOI, 
#71 ^ §^ ^ #7| 7IS SAIQfl 3ls ^g^S SIS. 

7H1 6tHW SIOIAI, #71 EH 3 Q1ISEJ MOt^, 

#71 AIM QilSEl M! S oK-he #71 7IS OiEai^B) #9| OlEai^fil- #71 ^a CHEOl^ 

°J #*| OjEEfl^7f A1S Cm 

#71 7IS CHEEIl^ S! #71 GHEM^ S shU7|- #7| ?H^I QflSEI CHEOI^^ ttflQS, 
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491 m\ M2Bi oiEM^ai- stis oiEai^oii qisei^ -ssjoi £9i m\ msei mmwM ^tscis 

e«£W CH^efl^CHI CHgEI = g^OI 491 WI2EI M^OIIAI 4^E|DL 

491 7|gJ Oi2EU^ S! 491 Q\^VA±?l 2^ 491 CHI SEJ CHEEO^ gXIEIS!, 

£71 m\ (H12EI MOIIAI £g =SfO| -vgJEIU 491 DII2EI 7|gJ %™0\ £*IEID1, 

491 7is cHHai^ s 491 ^§ oiem^ 491 msei cwnai^ sxieixi ^23, 

491 oiiasi § 491 ?is cHHaA ss 491 ch^&u^wi CHgti^ ais q# Am mis 

El ^m\M 7IS W 5! W §^0| 

491 !=m 491 7I2J ^AICHI 433E|= i§°g 23 515. 

*!W 10 

M IOTA SIOIAL 4 h ?l CB0IE1&, 

C90IEH s(SDR: Single Data Rate) S£~ OIS QI0IE1 s(DDR: Double Data Rate)S 2= 0^ 
EJ£ 19£SSfr 33 gg, 

£W 11 

51^ gEIEIOI 23 S|SO« S101AL 

**»9| /MM M2EJ ^dlufe DilHEl M^l ; 

Z|2|2|.|HS£| ^Ofl CHSEIDI, ±§2J ?H*I XflOi £JH(H1 S39I0I «SS HOIEP* MEI7IU S 

e aoiEi^h ?is£J~ ^<oi3 ?h^i msei mmm ; 

2|2»J (HI 2 El M^Oil CHSEIDL 3HS CHEBfi A 2^ ^a 0|E£|l^, ^§2] P3S THICK § 
SuW 49i AIM (HI 2 El AlOftfe CI3S &3tm ^4=7H2J P39^# ; 

7JS flSI £E=.^g £!£, 49 1 012^ 2^ 49 1 ^ 012«^t 4=£}oKH, iq £! 
22J ^ ^91 S2h ^J^EI^ 491 71 £J CH=ai^2|- 491 CH2ai^7h 5BiC> XI (HI tOEl- 491 Dfl OIEH 
°1 712 5^ 'a ^a #301 ^Al CHI ^t«EIE^ 491 ?H£I 7HICH d2 2zr 491 pag 7H1CH g." 

eh 3 0112a mo\^m ?ui*t= ^ts^s o& 23 sis. 
aw 12 

XII lltM 2iO|A|> 491 D29^#S ZW, 

49| AIS 01IHE1 M^MOll CH^tie CI39 S|S## ^blo^ i§2S SIS. 

SW 13 

M \2%m SiOiAi, 491 U39 2|S#^, 

AIS ^EltlCH 2i= 7 IS 01231^ HH^ S! 0\ 2 a± CI M±W 3^ £112, 

491 Am DD2EI ||^f§=, 

491 7IS CHHai^ JH^2h 491 ^# 012^^ SH^OII ^ 3^E|^ ^# i92S.Sfe 

23 SIS . 

aw 14 

M lltKM SlOiAl, 

491 7IS CH2£||^ 491 012 Ell 491 ?IS S ^0 012^1^00 CHBEI^ 

AJS QS 2 7H^ A1« (HI 2 El M^^O! ^ C|39 ^S2S t[~ 23 SIS. 

aw is 

491 miHEl is LH^ AIS DE Am (HI2EI M^s S Sm CH2iil^M 7CT^ (HI 2 El MM 

^ 491 5H^I (HI2EI M^2J B1-U2I NISEI ^Oil CHgEI^ 51^ ^92S t>\= 23 SIS . 

aw i6 

M SiCHAl, 49| ?H^I OflSEI M^2| A101Z-, 

491 *K-h2J AIM D1I2EI a^2J AhOI^Sh ^TiU 3 311 ^S2S cfe 23 SIS. 

aw 17 

XII UttfHI SJ0iAl,.49l EH 3 DH2EI «01^, 

491 m$\ WI2EI M^Oil CHea^ 491 AIM IHI2EI M^°J CH2ai^M UEKH= ?H£I IHI2EJ CH2fll^ 
SI 471 ?H£I (HI2EI ^^CHI Ai&aOi Q10IEW ^E^AIM S£M WSflfe 21 

9 ^22S ofe 23 SIS. 

aw is 
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M 171HM SICHM, 491 EH3 M2EI XflCH^, 

491 ai« wisei s shj-s a^isfe 491 712 oiEai^sj ^ cHHai^af 49 1 ^m o\B?s\± 

S\ 4£l 0\Bdk±J\ AHS IWtl' S^, 

491 71 a 01Efl|±2|- 491 01 Eft ^ § CHE SWE 491 ?H£I WISEI Oi^2fl^ iSloffl 

491 LI39 M01 dSM 1^*101 491 CHEftl^WI 491 QilSBJ a^WlAi ssrfi $ 

mtn, 49i m\ mq\ &±m wgttoi 491 m\ wisa %m\M 712 §sm ^tmoL 

4^1 ^a S 491 712 §A|Ofl 4^£l= *s ^923 ofe 23 SIS. 

s»tr 19 

XII ITiHW 2J01A1, 491 EH 3 WISEI M0\^ f 

491 AIM WISEI - ufUe d^of^ 491 712 CHEeil^°J 421 CHEfll^ 491 OfEftl^ 

2] 4^1 CHEai±?h A1^ 

491 7IS OiEOI^: ^ 491 ^a OiEaiA § .SHJ-7I- 491 ?H£J MS El CHE^S^ UXIEI9, 

49| 9tt$\ MO\ ££1 u,AH- h01 ?H -| Quag OiEfli^Sh ^XIS CHEEII^WI CHgtl^ 491 

?H£I MSEI g^OUAi 4^KQ, 491 CISS 33ICH dsi «^K3I 491 WISEI CHEa^Sf UXIEI 

xi &s cHEai^wi CHga^- 491 miaei ^wiai ^whs,. 

491 712 OiEfll^ ^ 491 CHEa^ 491 ?H£1 WISEI CHEa^h 

491 ?H3 MO\ <tl^m SfgSKH 491 ?HSI WIS El SWAj £*a £2*3 ^OTHl. 491 LI 3 3 iflOi £! 
2# SftgfitOt 491 WISEI W^OflAI 712 gSfs 4**SSKJL 

491 gSf 491 712 &AJ0H ^tSilzr 2# 23 SIS. 

XU ITtHN SiOlAi 49| EH3 WISEI XBOl¥=, 

491 AIM WISEI ^HM § 3fU# fiB|*fe 491 712 01E£1I±°J 4*1 CHEa^h 491 CHEai± 
2J 4*1 0\^\±?\ AiS eg g° ( 

491 712 01E£fl± a 491 t-m OiEEU^ S o^LPh 49| ?H£I QflSEI CHE2(|^ah ^X|£I3, 

49i m\ mo\ ^mo\ 491 wisei oisai^ ^sis chem^oii ch^ei^ i^s 491 

?H*l OUSEi ^^£HIA1 ^tSem, 49I ?3ICH d2§ 49I ?H^I WIS El OiEEil^ ^XlEl 

X| Sr^ OfEeil^CHI CHE£l^ 491 DilSEI g^WIA| ^*Jt>m, 

491 7IS CHEai^ 491 OiEEHI^h 5= 491 OflSEI CHE 31^21- ^'t:IEI3, 

491 ?H3 XII 01 AisM ^«SH31 491 ?H^I MHEI M^CHIAj %g 491 ^flOi ^! 

51 ^51-01 491 DilSEI wmWM ?IS 

49i 7ia oiEa^ sy 491 ^§ oiEai^^f .e^ 491 dusei oiEeii^ah ^xiaxi s^s, 

491 aaaavxDoi dst s«shm 491 ihisei s 491 s>is oisai^ s 491 =^ oisai 
^oii cH^ti^ Ais lie aih ansa ^^OIIAI 7IS s ^tSSKfl, 

491 §5T S! 491 712 gAIOfl 3ls tfe t|S: 

21 

XH imOil SiCHAI, 49| CilOIEie, 

B9 0I0IE1 #(SDR: Single Data Rate) E^ 01S QflOIEI ^(DDR: Double Data Rate)S Q» E^ Sq 
EJ= §g22 Sf= 2^ tIS. 

22 

£JS^ 5^71- ^ El El 01 SiH Aisoj *f ^71 m^. 7IS OlEEil^ai- CHEEH1^7h S3EIDI, ^ 
^?H2| AiS (HISEI ^ ^dloh^ ^^7H2J DilSEI ^li, 491 DflSEI M^#(HI CH ^El ^ ?H 

^i oflSEi mmmm ^bm^ ti^2j ciioiei >=m 7is §aioii ^ts^ gmsoii Sioi 

Al, 

(a) M^ £!2^ sh ?7I §e»- 491 7IS OlEai^Sh 491 01Eai^7h S^ S^tl^XI 491 71 S 01 
ESU± S! 49| .^a OlESfl^ B 0\± o\L\^ Si^EieXie 2E^^ B?fl ; 

(b) 49| 7IS 01 ESI 491 §*a CHEEfl^7F S^ S^EI^ 491 71 S CHEEll^ 4^1 01 E £11 ^21- 4 k 
71 ^a OjEEH^^J 4^ 01E0l^7h g^^XIl 3711 ; 

(c) 49l 712 OlEa^sy 4^1 0IEE||i2f 491 CHESI^^ 4^1 01 E3I £J\ gSSra, 491 712 
CHHa^SU- 491 ^a 01ES11>:7f ^S°1 ?H^! 01123 CHEcMl^SU- g^t^XIl Z&o}^ BTll ; S3 

(d) 49| 712 OiEdl^ai- 491 0\SI\\± £ Q\iz otUE 491 m\ WIS El OlEEfli^ 

491 ^a OlEeU^IH) [H§tl= 491 DilSEI ^OflAI ^a ^tSSI-H, 491 ?H^I WIS El a 

HWIA1 712 g5|# E^IM =?m\= 511 C1I0IE12J ^a 712 e^a 1 

AJCHI S-S. 
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m^?3 

SlOiAl, #71 (d) 9711 

(di)#7i ?hsi oaaa m^chi hseioi si^ aioiEi7h sa^rcis B9s^ 9?a ; 

(d2)#7l ?H£I tHISEI MM flSSIOI 2J£ UIOlEi^J- SSSKI #71 ^a CHEfll^CHI CHgElz: 

#71 [His&r s^om 52 #71 ?hsi wiaa g^wiAi 71s s^t ^tm= 9711 ; 

(d3)#7l 7H£I Dfl22| M^Ofl QOOIEHM «J 3£B SOI 01 S (update) A|7| = 9711 ; 

(d4)#7| ?H£I QA2EI g«Oj| SJg-EJOl DS0IE17I- SSS© #71 CHEai^Ofl CHgEfe #21 Of] 

aa mmai ^a ^tssuL #71 ?h^i oiiaa mmn xis-eich ©as* oioieim ^asKfl 

(d5)#7| 5H^I Oil SB] M^Ofl 71S S3# 4™pH2, #7| DtiSEI M^Ofl 71 S=! OlOIEiDO 5^ g 
SI SOIOIECupdate) A1?lzr 971IM ^Uloh^ 3# ohzr CilOlE^ 7I£J 

SAIOff ^Sfe Sg. 

24 

H 22tMHI SiOiAl, #71 ?H^I DH 2BJ Oiaa^-, 

#7| 9H£I IHI a El g^OII CHgEI^ #71 Am WISSI CHEOPS UEHJfe 3# SKr 

□0IE12J =# =3^ 7IE ^AIOII 4^8 S-S. 

3^ 25 

*i) SJOjAi #71 (c)=, 

(ci)#7i 7is oiaa^ s #7i oiaai^ s sm7i- #71 ih*i ousei oisa^ai- sxiag, #71 

?H£I DilSEI OIEM^ Sixl*! CHEai^QII CHgEI^ §5Tg ?H.3 MSEI HHAI ^«SHL #71 

m\ miaa che^si- ^xiaixi oiEai^oii ch§eie #7i tmasi moiiai 935 

(c2)#7l 7i£J 01E£fl± 91 #71 ^g, 01 ESI ^7 1- E^ #71 EH HEI : 0IEa'£2l- Ss'XlEIS. #71 ?H 

3 Maa mrnwM e^e ^*i2, #7i maa ^^(hiai 71s 4ssb*hji, #7i miaa g 

m\ 7ISS QIOIEiOil *h*J- SSI aC-flOIE(update) A|7|^ BTIIM ^Hio^ §925 duoieh 
2J W 71 S^s £AKHI 4^tSSh= Srei. 

■a 22*HH1 SiOiAL #7| (b) 9711^, 

(bt) #71 71 a CHEai^2J #2| CHEBil±£|- #71 CHEEfl^SJ #21 CHEfll^ g^ShXI S»3 # 
71 712 OlEai^ai- #71 01E£fl^7l- #71 ?H^I QilSEI CHESI ^ ^xlEI^IM S9*l-= 971 ; 

(b2)#7| 7IS CHEEfl^ S! #71 ^ GHEEII^ g Ojhi uhU7h #7! 9W^\ ME El CHE 91 ^£1- ^*IEI9, 

#7i ?h^i miaa CHEai^ai-. oieed^wi cnea^ #71 thsi iwaa m^oaai ^sm. 

#71 (HI a El 01E5fl^2h ^XltlAI S^S CHEai^Oil CH§EI£ #71 OilEEl g^CHIAI ^t»<5^ 

9711 ; 

(b3)#7l 7IS 01 Ea^ 3 #71 OiESI^71- E^ #71 7H^I ^EEI CHEai^. SXIEI9, #7| ?H 

naa -mom ^t §^ ^tstm, #71 oiiaa m^oiiai 7is g^t ^, #71 miaa 

7ISS HOI El (HI g^M 30! 01 ^ (update) A|?|^ 9711 ; ,2 

(b4)#7i 7ia oiEai^ s #71 oiaai^7> a^ #71 m$\ dueei oiEai^sy- ^xieit;i a^as, 

#71 ^EHE! BOaEI iff #71 .71^ CHEai^ S #71 =a OlEai^lHI CH^EI^ MS A|^ Oil a 
El M^CHIAI 7IS 4tSof^ 9711^ ^Hlohe ^gog SFe aiOIEi^j =g g 

^ 7IQ e^M pAIOil g^. 

91 22*>6it SiCHAI, #71 (a) 9711 

(ai)#7l 7IS OlEa^ S! #71 OiE&l^ S 01 tU9 S^EI3 #71 7lgJ CHEM^ Si 

#71 ^ OiESI^ § CHb uhU7h #71 [HI a El CHE£t±2h ^X|E|^ AIM S9«^ 9711 ; 

(a2)gj^=! #71 7IS OiEEfl^ E~ #71 0|Eai±7|- #71 ?H^I (HISEj 01 ES^Sf ^x|EI3, #71 

?h^i miaa cHEai^^ 7iej oiebii^ e~ ^a wem^oii ch sEi ^ g^s #71 ?h*i wiaa 

^(HIAI 4tS^fe 97fl ; 5! 

(a3)S^£! #71 71 a CHEai^ #7|^a OiE2||^7h #71 ?H£I ffllEEl OlEai^ ^^lEIAl Sf^ 

3, #7i ?h^i oiiaa cHEai^ ^xieiai ^ 7iej oi^ai^ a= ^a oieeii^&ii chbei^ 

#71 (HI a El s^fHIAl 4=tfiS^ 9711 M ^HmF^ 3t CJI0IE12J =a 7IS 

^AIQil gg. 

2B 

X1I 224HHI SIOIAI, 
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£91 mm LH^2] MS. OB M— (HI SHI S i^^ Sl?l DtEBI^ m\= DII2EI {» 

£ £9i ?h^i wsa m^^i *wsi oiiaa ^oii mea^ ^S2s m= cjioieisi ^2 ^m- ?i 

» .2Z4KW SiOIAI, &9| ?H3 OflSei M^2J A|0|£z:, 

£91 SHJ2J A|5 DilSEI MOI^Sh IP1U a 51# ^S^S Sfe U0IE12J =S «5fi» 7IS § 

*M SAI01I SSI. 

M 22*M SiCHAI. »l C-flOlEi^. 

Be Q0OIE1 s(SDR: Single Data Rate) i£= 015 DII0IE1 s(DDR: Double Data Rate)£ S= 
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